919980006221 



10111010000000000000 

lllllllllllllllll 

0000071700 



Al 
Al 

CD 

M 



CD CD 


4! A^ a 







[aai^si m$\ 

[JHSSJXH 2003.11.01 
[^*||»SISf|] C10M 

[&92I S?SU] Autothermal aerobic digestion system having closed 

defoaming system 

[I3°J2E] 6-2003-039035-6 

[MSeiSH] 6-2001-016736-0 

I ch e.i oi j 

9-1998-000622-1 
[5I?IS§^a5] 2003-073166-1 

2001-023451-3 

[ S S ej 3 = ] 6-2003-039035-6 



2-1 



[eSieiSH] 6-2001-016736-0 

mms hi 42221 ^mm 21 & t^, 



20 
5 
0 
3 



[§¥AH#] LfiofAH • SAj|AH(£S)_1 



05 



X1I6022I CHI 2I& SSf^JAF 

29,000 8! 

5,000 m 

0 S! 

205,000 8! 

239,000 S 

71,700 §! 



2-2 



A 1W. ^^H^r <g&9) <y«> wfl^a), §2 
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{Autothermal aerobic digestion system having closed defoaming system} 



^(bio-solid) 014. u r °l-£-#e].E.-» $-3i\9] :§.-§. 
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^&|§>^ #5fl£l U^lr^-, ofl7l^l **}7i1 ^-Jl^ ^l^l-oflTll A>J1^ <^D. 

^ ^7l^ ^^-(Autotherraal Thermophilic Aerobic Digestion; 

rjjAj^-o] ^/2L^r ^#^"3 tf^o] ^sflo} 5|1 

T ^Bj^3!<fr 31 7l, nfl^V, /in 0 Jo oM1 ^oflAi i$ 7 }*\) ^ «) 5.5. * 

D fl£l^ ^ °<J=^ ^ei^l (sludge)* ^I^tH £4. ^l^, 31^ *|B^wj7} 3 

^^^91 1-3-^ , ^^-oJ| rfltr ^^H, £jzH 0.3.^ *fl^3 JjLcjvg. 

3 3711 «&€-t}. SEtr, °1 ofi^l #*fl ^el^tiH- ^^-ofl o X o]a] 3 Jf 

4°llfH]Ht a^-tb sfl^<4 -LM^^H^ ^ 3,17]°-^. di 
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4 21^1, c^H^ 4^4^ ^i^oii^c ^.^^ ^ 01- «H|e|o}-<4 ^ 

?H f-R-sl^ Slcf. o| S ^ n]-olHS#S.e|-(microflora)^^ €-efl^, 
— > ^l^^^^Kbaci 1 lary dysentery) ^ Jl^is}^-^ ^^.7]^ ^-£^5]-, E. # 

-2-^ ZL-§-°| £ f S |o] olcf. ojs-a. ^ 7] ^ ^ #0 ^ ^ 

JE 5^, ^7)^ ^£ £ £-o>^ oj ^ofl^ Jl^ S7l^ n]^ 

^~§-*Rr 7l#ofl ^ojuf. 

o^hv^o.^ wj-ol^^c t£ fe -B-71 Bf|-fMl (waste liquid)^ iL-g-ofl^ t}<£ 

^ -S-71 S)-*]-#o) SI^C-H, o]^ a]-o]^^^c ^]oj| ^^-£1^ ol^ M. 

f^(mesophilic) 4 A S# 0 1 Sife-efl, ojs.^. oj^flo) ^av ^.c Jfe°l ST'C^ 
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w>o]^^c^. ig-f>-*> teh^o] *^.o] 7j-tv i7|^ sHH *1 3 3 ^ , 

3 -S-t^- ^^iTil <grf. ^-£71- 25°C°1H 37TCofl o]s^ ^ojoj] cj-cj-f-ofl 

^7l^Eifif ^ ^« 7 >^^O.S^Ei 140.7]] «fH £ ^ t§<^ nl^ # ^. cf 
^# ^£ 5U*l<?h °1 &| y J^H SltVcfig ofluj^l ^2.7> ^^q-7] nflg-ofl 

S>J1 olfo] /|3ti] Jl4i(exoenzyme) t^£7f ^7>*]-^ z}7}ifg. 4^^<?> ^1^- 

7><I^ ^Ojc ^ 7>^l7j- ^-^A]7J4^ 0 }S_ o] §fl ^ 3 ^ 

Lflo] h}o1_0_^i= #^o] «- 7 )^ft2l c$o) #2fl^ S7l^ iE^r ^ *j o] ^ 

7]^ HlSfl c] ^51S ^fl^t}. ^4^0.^ I^Rr ^ 3*1^1 <£ 

£ tfl 7 fl ^ofl^j 7] S.aVo] ^oflAi n>-i-C>]7l^ ^iicf 1^ ^r}. Jl-g. 

^7]^ ^e] Aj^Eflo] al-g-o. ^ Oj-S-H, 7>>7>^-^ Jl7l^ Al^efl 

^-^ <L>#<^qH 99% olA}- -olTi] *Vc(-^ 

* Hi ^ ^cf. 
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B HAt^ n^r *1a1*ffc ^7>^- <g i7l>g i4 A] 

^lefl^ ^3°IM3 Jl£ S^ol 71^ 5301 sj^sH 

71711^ X^*)-*} 7i#o)cf. 71 7^1^ a_V-§-7l ifl ^ *7l #*1 ^ 

7}9\ f-^-ofl o^sfl 0> 7 )£]^ J7^ £ ^ J^cq 7 ] 7^ ^aj-ofl ^B^o) clef 

A i 3^ ^afl5.-?-E] 717^1^ Tj^-g- n J:#oj co.^. H>o> 

^-§-7) -f^o] ^Cf. n^l}, -g-517} Tfl^SJH ^e}-#ofl Oj-Ef Aj-71 ^ 

Dl^# Zlf-^- ^c>| ojo^| ^ ^ xflSi o U]A ^ 0.^7^ c|. Al o.^ 

^O] ^t}. ol^*> ^-AV^. i H>-g-7l^ ^7}- tifo]^^^ no]] ojo^ «]-Efl^O> 
7]- 3 o]^- o].g-,|}- - nflo] ^tfl^o] ^£ tt^HHl oil- ufl^H Tfl^ 

^l-7l7l n})£-6|) 3fl^^ c^TlH Cfl^-^-^ ^^7>1-^ ^Al^g. ^jt. Ol Cf. JL^ 

7] M- ^-7]^-^]^ 7)7^1^ mti} o] Hj-o]- 7-]§# ^l-Ol^ ^ o| 

^ ^1^1 %*am. ^ SXA. 7-lf-o^ ^)7l ^ o o to. ^ 7)# uj.0] 
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iL*s}£i a§5] ^51, JL^ o}ol 3S §^e>o^ 

^(species) ^ #31 *3 ^3 ^4°^ 21^5}^] ^^14. 

<I3> 7l#^ ^7)^ &3l#£r ^4 

<i4> 1) ^3 Ir^^r 

<.5> 2) wMsfli* «].ol^^= ofl^] *#o] £^ 

<16> 3) ^3 o,^ 

<I7> 4) #-§-71^ 7l7fl^fil ^ ^ 

<18> 5) pH, £r5L, -tt^-«r^ f-71 7-l#oH 7)01^ 5LE^JE f-21 ^iL 

oi^l- di &<>H3 ^ 

<i9> 6) <?!^r 7>^=- ^elAl^Eflofl ovoj^o.^ ^-g-<5Rr #31 ^ *l<?t 

<20> s]# Irellol^ (blade) ^3 71313 7l#^7l , *>*f| aM^^S. ^ 

31 3l7l# A}-g-^ tfjSjj ^#^7-171, ^Sl^l 7^^1711- ^sfl 

S^l^ 7-l#oflAi 6B^S] #Efl5. #^-Al7jC}^ ^Ojcf. O]^ ^ OjzO} Al^l o£ 
£ 7l#^l^ 4^ 91°-^, ^ T^Oflfe- Jl47> tS. ^ 

&UELJL, ^ ^ o>q^- 7l7)l^ 7^^17-171^ 

HlM^, JL °flM*l al-8-, ^ 3*>* ^-2LS ^1, 1-ellolJE. £ 5LE| 

f- -§-*M*r ^3 ^71^ 5131, ^^3H1 ^ ^7}*\ 
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^Vtgo) s}-^, 3)]^ ^Sj^j % *}sL ^°\] AV-g-S]^ 

^4 SE 4€- 7l^^ 4*flfe, ^C-S.^ 7-1 f- « 0 V^ol Aflo^q- 7 }xl 

$<5}S.^- *> ^ ^>7>^:«i £.7}^ ±s!t Al^efl^- 3°14. 



^ T^^Ti ^-g-«>7fl fA^^ ^71 ^ *H^* ^71^ 

4 iL^B^V 4=1^^14. •& ^4 7 ^°1 3 «^ 4^Efl^ n}^*V ^71 £ Tlf 

7>7>^-<I jL7pj 4^°fl ^4. <^7H ; yfo]^ <y S °.^ofl 

25-8 



o>oflA-i oi^-si^ ^o.^, -g-g- -s-^Hi 4°^^ 31^7} 7fl «H ^ *l 

5-, 4^ ^i^^ *HB ^H(jet air)7> jL7l^ ^sj- Al^eflofl t\ 

£_^q<L£- ^711- ^ ^#71 $n 7m^\9X^. ^S]7>, Afl^T)] 7fl^€ 

3*HH afl^th}. y >°l^- ^Mf^ 31^ ^7} a 

£ ^1 ^7>£l^ «fl#Sl^ 7 fl^# ^21^ =1^. 

tflsf 1,000-5,000 ^ ^>-§-7l» ^r^^l #7lAl7lJl JL 

^r^Tisl -8r£ (thermophilic temperature HI £fs}7l fl«fl^fe cflsf ^ 7fl£l «fi^ 
£l7> ja.^^. ^ ^|dfl^g «]--§- 7l Al^tfl «HH, ^Kr^l #7l °1 

-g-* r ji, 7^ HHsli^i *«fl 7|^# *3l^tfl7l f^^lS i=f€- 

^#Sl# °l-g-*Rf aj-^ J|- 7 1 Tlf-^Tl e^-^ HsL ^^>7fl ^Cf. ZL 

£31, # 3l« *1^£: ^-§"71^ ^^ol ^^>H ^>7HM- ; Al^Eflofl J^-g. 

7H1 f-g-^V 0 <^ iflJf oj-Sj-g- t^A^ ^ olcfjl <£Z\X\ olCf. 14 

bM, Ai^Efloji oio^A^ ifljf oj-s^ i^sHz] ^ SZH^- £ 2°11 5LA151 

«>Sr ^ 3X1 ^(fitting)* 7-l#^7^ ^ ^ ^1 ^ *1 ^ cf . 
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^^l ^^Ej Txj^ofl Si(hose)^ ^^7l 

^^Ml ^^3] ^31^5^1-^ 14^^- ^7l7> Cfl7l^ uf7>^ ^1 

5}^ tfhS-711- ^-g^ ^Tfl 7>^ ^ SZcf. a?!;, 100%^ 7-1#ol 

*fl^&£H, 7]# ^^7] H^l (bucket )■§: €-£LS %7] nfl^-ofl a_V-§- 7 l 

7fl^«:€ 7^£ VC[^ ^7]# #jl ^7l nfl£-<*fl, B}o. 7 ) 7 } jl^-o) -ft. 

*l*Rr cfl ^<H*1, ^ #^°fl ^ 5 d31, 

^7lS^, Jl-Sr^ «V E fl^o> 7 > ^7lSl ^ojo] ^IL^ fi;<I «>-§--§: 

71 71 ^tV ^^-?V ^-7l» ^l^>7l o^t}. #^dtt ^71^ £511- 

^Sl Al^Efl^ ^ Aj-^i oj-ej- a>-g-7ls. #<H-2-^ ^71 *2 

^71 31 ^HW. *7l ^3 * 71 f- ^71 «31^&l3l o]]^ S^Hr 

?A?\ Qo\ <£Qo) Bfl^^* ^cS}^ A>-g-s>^ #7l ^H7> 7B5^}C}-. 

-fl"7l#ofl 1^1 ^£5. 5l-^^S}-# °^J2.7l7fl t}^ dl £-§-■§; ^Cf. Ol^ 

*H JL£ Al^Eflol ZV A}olf| 711 3 € "fSl ^iH^Ml *}JEL 
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^ #3*13 #ol7ll *fl^7l nfl^ofl ^-g-ofl^ § 

4. eH-t- ^£r, ^€ £S, pH #3 (probe), (ORP) , i^-S^ 

91, ^^(dead zone)ol #*1 *fl^. 

Aj^EfloiiA^ ^ i^Rr -S-71 Hfl^el ^7^ ^ a. 

°\ ^Eflo] 7>7}^9| S7l^ is|- Al^aHH^r, «V-§-7lfil *B*-°fl ^ *1 ^ f-7l#*l 
7> ^^71 1+, Ml 2} ^Jl^o] ^7HM-, ^3 ^>°i°> % V ^^Ml, 

^-fr ^^Al^O>nV ^t]-. iE*h 2]-°j7>7f ^ «fl *1 4 ^ -ft <t 

JL ifl^fofl *^ 7 >o]: ^ ^-fS. SI 7} ufl-^-ofl, 2f^7>l- ifl^ofl 7>^£ 
ol^cr. Al^EfloflA-] -g-71 £E^r ^17-i afl^S] f-^ ^ 

_o W-^-o) o.^o] oj^ ^-Mfe, 3go_ «Au.l- #ZLZL ^r^7> ^ ^ ^-#^°r 

f-7l#*liLc]- lAi *i^% v ^p-ojoi -§-ois>4. 

^t}. ZL^M-, ^Aj^o] 7 fl A | fe c^oj:^ ^EflS. ^1€ ^ Oji=. a. Qj^ 
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ofl 7)X^X) ^cf. Ct^H, ^71 Oil 7flAlsJ S.^ ^ £ 7l^o11 ^ ^ 
^1, ^ £ °1 °#^r *H £ t^l ^°1 7>sfl^ ^ 

l^Kr ^]A>^J1§H £ «HJ"*lt!: *H*fl7> ^7>^1 S7l^ ± 

oll ^fl^Rr D l ^5 #^1 #1 7>7>^o| ^sj. AliEflo^ ^ 

ul-El-\fl 31 Oil}. o^H, "7>7l-^:0| IL7)^ Al^Efl-ojH} "7>7>^o| j- 7 | 

^ i^l- °l-§-^ 31^ ^sl ^1^^"# I^W. £ 1*- ^rS:^, i2l-3:(100)^- 

oH^l flfl^ ^ # ol Wf^-i: 7>^ afl ticf d^- ^ ^ ^JE-^ 

^(cone)^^ t^KD* 7\^A. 7>^^ i^^, 90S 

3°lir ^ofl Dl ^ ^7)^°} 7\n^}7] o^^d-^, tiM 0_^slJ=-t Ift^ 

^^oil cfltt ^ 3j-g-ol n. ^oflAi nfl^-ofl, ^ oflui^ll- ^l€r>Jl 
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^^Ml 3 M-^ ^^-§-8: ^*fl is}- 2: (100)^1 vfl 

^lfe, -^^(discharging nipple; 11, 12, 23) -8: ^W-g-i: y o v 

sMifr ^^^!: 7l^]^E. ^fl^M 8^r4. ole^ n^fe- ^ ^71^1 Ssj-S* 

o]§>o^ ofl^ oj-o!]^ A]-^^ -g-^fl^V ^*}7fl ^o^M-Jl Jf^r^ilS.^ ^7l^o] ^Sj- 

is^ A|iEj2l ^*)-8: n ^^^4 ^H-°l °13HI ^^^4. I5)°fl ^«fl 
^^lfe ^H(16)fe ^t^U)!- ^ ( 100) S^-El w>olo,#^ = l- ^--R- 

°J^1«- »I:^>1- < ?1 ^, oil- cf^l -B-#m-(ll, 12, 23)^ -§-*fl 4is|-S(100)S # 
BjlW. °1 •fi-tMtdl, 12, 23)# ^ -fr#£: .£€■ «>ol^.#Bl= #^1 
2: (100) *4W>H ^^-^Tfl efl^Cf. #*fl 4i^^ol <§^.€ nfl^l 7^5]^ 

^ = (16)«1| olEitb ^&4^£r ^#^(19, 20, 21)^ 5--§-§r ^711- ^ 

7lAl^cf. *1£, -31^ ^-S- ^ T^l^S-m ^<£H1 tfl7fl 7-1 ^o] ig^frKr 

, o] #^ 100)1- 7}^ ^B-f ^ , vfl^- ^-g- ^Ir^ifljl 7l# w}o1sfli 

^(36)* ^«fl ^Tll OJ l^l 7-l#^l7l7l( liquid defoamer)(6)^ , ^ 7l#^ 

9X*}^ ^ 7-1^^ cl ^^1711 €4. °H^i , ^€ 7-1 f-^ 7-1 f- 

^71 «31^^(20)1- -M ^SUOO) <?>°-3- ^s-ol o_7fl a) 7 ]*\ A 

°<J3 ^*l£r 4] Tl^-8: ^ ^^>7l£ *>^, 7l#*)l7l afl^el (20)«HM ^ 

^ 40J0) ^*]^ 7^*- (100) 3] Lfl^ 7l# ^7] S>ol^(35)S ^ 
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£ ^-7}9\ #*fl -g-7l <ffl^s|(21)-5- -f-*fl dhs^2i(100) z?°.sL ^^l ^31 , 

^ ^3-°^ 7i## if^JZ ^7)» ^Al^H, ^-9) ^Eflo^ 

7l# aflT^lS A>-g-*V <&o) u|-olo_^^c ofl^^ ^ O^j <gji 

^S(IOO)^ ^^lS. A>-g-£l^ ^<£*ll(2)^ te^lSAi i 51-^(100)21 3.71 

ofl ^ 4H7l^ *}*1^ 2^1 ^1 ^7)11- 7>^lcf. 15,000^ oR v 2l ^-8-%= 

* ?r*l^ ^51-^(100)^1 ^-f, -H^r^: J±<£*>7l ^*fl 6"?]^^ ^<S^l(2)7l- 

^-S.^. ^(30)-£: ^<£€ €-3-7} gfl^)( latch) s.o. ^^q. a 

21- ^-A>^1 ^11- A}-g-*H Afl^^ Al^eflo)! o)^H ^Tj-S} ifl^-^ ^ &M1 

^^1^ ^ $I^ 0 > ^4. tr^, ^Po 1 ^ -§-£«■ 7>7.1^ ^-^-1-1-, ofl 

?itfl #^ H l«-(4), -fr# «§«.!-( 17, 18, 42), -R-#M#(23),*I)1 7-1 # ^(28), ^ 
«■ iH(sample port) t«(13) ^^-°« v * ^ ^ 

^H(16)Sf "S^H^ SBi(15)^ tiVol^sl^l- ^1^^21 £^ 

7j-£ofl ^ ^£1- ^ 2.E-] ^-&r°l^(14)^ 

$X^. °1 ^e>oltil(14)^ ^ Al^fcflo} 7>^^^E^5}-1- 7fl°]-g- ^^El 

^51-2 ( 100) aHit^^-t f-B-^r ^ SE^r 0 -^fl2l -fM 3fl7l -§--§: <*H1 
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7l|7Hfi| -n-# m-#(H, 12, 22, 23)^: ^r^l^l ^*1 S!:^ , *r7> 

*7l (self-aspiration) ^ 4^ 31 £ ^sH^oH^ ^Tfl ^ ^ 

*fl ^51 -fr^tr 7B=ri5fl3cf. 

€*fl ^-g-^ 50% DlnVnVol ^IL7} nJHSr, ^#(11)^ 

3fl^s>ji M€(22)-g- ^a]^7H -n-# ^##(12, 23)^# ^^f 

Al^J£ ^rf. i 5^(100)7} 85%^ °1» #31*1 €-2-7V nflofl 

^, u>ol^^^. 311 £ ^^17171 ^ 5L^& -f}-# m-l:(ll, 12, 22, 23)-§- 

-fV# $1*1^- H o V ^ isf2:(100) «?HM tl]-olO_#&|^ 31 7l# 

21 Jl^l^# ^-£r 3 £( viscosity Hi i4Sr Jl^t^^ °J ^# *1*]JZ. 

^^(digestion performance)^ *l*l7l nfl-g-ofl , Ml-i-31 

^ $14. a*V, Si- fJ-^-g- W ofl ^^-1- O l(vortex)l- $>S*r*l 

3^ ^*fl*}°) ^ ^ ^ Jl^lf-^^ ^-f «S i-g- 

#ol7> ^^Sl^ ^#£1^0.01, ZL «VtflSl ^-f^S. ^ 3 ?A °] ^#^1 $ 

cf. nq-eq-^i , ©le^ ^ tfl*H, i-frl-oi^ #o}o> s>^cfl, zl ©1-ft-Tr 

i-g-t^r ^^oll ^ £M «fl§-ol4. ^^^1 ^2-> Ull-i- 

-R-# 4 ^#(11, 12, 22, 23)31 z3ol7> s^^l -B-#°l 
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S. Hi £^1^ «JlfMlr(19, 20, 21)^ S.^- ^H(16H1 ^s^ClOO) 
21 *BH1 $]x}*}JL J§-7}& ^^11- ^5.(16 HI ^##(11, 12, 22, 

23)^ -f-^fl ^^(100) -B-^l^lcf. 4§S(16HH 7}?>£ <H *HH <^ ^ 

^2^(100)7} y>o] o^c^. *Mr^ sfl^Hl s^fl 25% ^ 

*1 85% ^^3- Sflfl^ ^-f , ^° t ] , i«-(4)7> ^7-1 <1S1J7, olO^Ai ti fl_HS.( 17; 

18, 42, 43H ^ E) Tfl €^f. °1 #3HH, ^3 ^ (air fitting)*^: i 

sM£(100) <Lli ^-^-8: *r 9X^ ^ tJELlHl s^fl sfltifl 5)^31, 

ol j^ofl °m m\o]sl^B. on^o) ^=.7]. oj-7>l^cf. tr^!, w>oiij. ^jel ofl^ 
^ Jl^(31), Jl^(40) ^ y>ol 5)1^(36)^- ^-efl o^sl^ ^ ^jol 

3l«°l S)7ll^ 9X7) ufl£-°14. fe^S 19^ afl^E]^- f-7l# ^ *V 

^ q-Ej-ifln}, %V S «]^ 20 ^ 21^ wfl^E]^ Tlf- aflT^ 4^ ^71^ 7fl^ 
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tH(14Hl s]*fl 3.3(15)7} ^sl^c^l, 2.Ei ^e.>o]tH(i4)^ £Ei( 15)^1 S 
^f-JLS*) ^aJ-fi-S-fe- 2i^}7\) *fl^4. 3-3(15)7} ^Js}^ 

o]STg i Jf-^-g- ^3(19)7} 34-^^1 7flW c V£H ^ Jl^(31)» -f-*fl i^2:(100) 
^Jf S X}^ ^- 7 }7} &o\S\6\ l-^i^-^^l, °1 Jl^(31)°11^ ^°1 $1^^ 

oB^l ^<ft ^^>^i£ Ol-g-^ ^ &t}. o]2} f-AH, «fl#3(20)7} 7H« 0 >£H ^ 
^•2: (100) ^ ^7l7> C}A] 4i5}2:( 100 H ^^€r^l°i 1"<H£:4. °1 ^ 
°« V ^-& 3 3 Tl^l^Cll ZL oj-^o] 3 s. 2}33S °l^r c^rg Hj-^ ofl o^A^ sfl 

^€ ^1-0-7} $14. 

£ 3^ ^ (fitting) tti.(89)7> 7fl« 0 >5)^l S^n}^ Al^lo] *1^ 

vfltt. oj-^o. 33 7^ a-] *lwo] sx]^ 5J S3.1±(probe) f-°fl 5-1 °1 >M 

*}<*| ^jjfl Al^Efl^ A$7)n] £3. 33^1, 3^ U±(89)*r vflJf <£^3 4 

^ #ol7l ^*fl ^zv 7fl« 0 >£l<>|o> ^4. Hfl^3(21)^r €-2.*V 34-7} o>q^ i-f- 
^}-g-33 SHr TJ^- 7i#*fl3 #*H4. 

tHS, f-7l7> 711^^ ofl 45.} £rJ£^ ^ (mesophi 1 i c range)!- 33 n 

3^. 3 ^7}JL ^4- 3#£r 3 ^^*>7fl €3. 3^3 ^3fe <* 

n ^3(3)^ 333 3 #e)-7l-7ll SlJL 3^1^ €*<H 3=7)1 €4. ^ ^7_H] 
*U 3# 4313 (28 Hi 3^3 §-7fl s\# dj*fl 3 f^l3 ^3(6)7} ^-5-8: 3333 
^H(16H13 3^1 " 33H(26)-& 33 33* €3. °1 *33 -f- 

71-g- ^3(19)3 3^ w m^r *3* #ol7l 3*ti 333^3, ^ ofl ^ = 
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*fl (6)7} JL^^-S. 7\ t^tt Cfl £^-^r §4. l-^Vi, 

Al ^&)S|<>|o> ZL^^l ^ ^-f #*fl w^fl^o. ^ ol^ HjS. 

^ 7]#^ <5>H1 7]^ ^7-1^-^(6) 100)^1 ^-£fl7H ^ £}c*) S-E^o)] 

2\n -g-^M^ 7]%- 7]}7]^x}(ri}^})6\] o^fl ^7^ + ol^je^ a] 

ofl o^fl Alt!" 7^# *«M1 £1^, 7l#^ ^*<H t^STfl 

7l# 4^^(3 6 )^- -^fl * ^ 7}- 7fl ^t!" Tl^ol *fl 2 7-i# 431^(29)^1 

Til Sl^ <*H1 7^ ^171^1(6)^ 3. &^o] ^xl^l^Dll, ZL O^fe ofl^ 7^ ^ 
7^*l(6Hl 7]# A]7]7\ *V7}H1 o]e^7l nfl£-°14. ^ 2 7^ €*I(29H1^ 

71 # ti>ol2fl^(36)ofl o^S^ fS7} 5A°H, ^7}. ^Rlo^ t= 

^ nfl oil- #*l^t ^ o}u|E|- 7i# tifol2fl^2j : (3 6 )o_^ ^vflTi] ^rf. 

4]*}: 7^-^ 7i# ti>ol 3 fl^23-(36)^ ^-Sfl ^37}^ £ 3<^1 7^ 

^71 ^e)(20)» ^fl ^^t}. 7 0 l- £ ^ 7^0^ ^o. > 7^^ 7)^1 

7] «31fM(20H ^^1^. o] 7\^A^ ^3(20)7} 2.^ 7]## 

4* T ^-f^l^ Tlf-ol ^i(37)# f-sfl ^^-*H t]# 

^71 S}olS( 3 5)^ Tlf-^r 7|^ ^^J7l BHH(35)3 

o>efl S *.^iflEl^ -f-71-g- B3l^el(19)°fl ^«fl, SExr €-S.*V^ 
^3(21)1- ^ ^^€4. 7H# ^^7l 4°1H(35)^ -fr^* ^IH 4 0 o^ 7-1 
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^s>^ ^ ^^(37)^^ 7^4 ^<>M u}^^- 7}^4 

£^ ^-*fl ^o]^ 7 \, ±^(100) 1%$. *o]±]o] # 

5* 2.5%°14. ajajsj 3_7}±r ^ ^4 Jf-^-jr 4^*1 *fl*ll*M 4i42:(100) ^ 
^-S-^-Ei^ yj-c] o_^^= oB^ls 7^ ^^71 4°lH(35)» ^30.^ yj. 

^1 ^ £ %SL£. ^^4. ti}3-o.^ ^40.^ ^-f ^ 

°1 -$-5.^-4 43 °fl ^*Hr "WS ^ ^3^4. ^lEitt 3-f°fl*r, 

£tit CM ^Al^l^ 41" ^^7l 4°lH(35) ^4 w>o]o_^^c ofl^ ^ sj-o] 
S*4 iif vflo)] ^flo^ ^ s.^ t^fa ^ 5U4. 

^T^lS °]^<H*14 #4. ^44 «H-2-#B]^ OJ J*)lT=r 4^ ^H(4-£ 

^1H1 4*11 ^§ IS a lw(13)l- 4^ nf-S- ^3(nl£Al)s. ^ 5U4. °1 4 

^H, £r ^4 44^1 5171^ 4i4*lSl4 <2^3 <$f;}d\ Afl 

1-711 ti>oli^^c.l- *V-ft-^ 3^ *§-g- tij-ofs-o] Til 44- 

«2^M(19)-g- *fll u l.a(46)l- TH^ul, Hfl^(l9)-g- *fl2 ««ti.(47)» 31 ifl 
^•ofl s^sfl «ffl^^(19)^ 4344 ^ Afl^g- 3^1- i4^(l00Hl °1^4^J ^ 
SU4. 

ol^*V ^cH 44^, ^ 4^4 100%!: *\]7]^ ^ 9lSr ™ 444 41 -id 
^44 *fl£4 ^714 <£-g- S« ^ Sa4- 444, £ ^4^(100) 
44 ^£1- £ 24 J§-7) 4^ ^(aeration fitting valve; 73) ^ H 34 -f-7l 
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^w.(83)» ^}°]^ 9X^}, =L o)Jfr^ ^-71^ f£t 

^Efl^ ^>7>it<l $_7}<% ^ Aj^^o. o.^ ^ ol^ efl 

Sj-^ofl Jl^-O] 0,7] 2i±r^ Sol ^-gr 7^ £-§-^ -"r & 

7ii ^3H1 ^71^1 



ofl o)sfl ^ 7^ ^ ^ 7^5. ^-^^>7ll ^H^t *r $14. 

SE^h 2.^ 7l7ll^?J ^-7] ^ 7]W A>\^]7\ £.<5[3~9) 9]^d\] *1 *H 7) 

o) ^S\-2i ifl<*IM ^r^^l Til Sfl^JH.^ Jl-§:°1 ^o}^lcf. 

#31 ^lifl^ Aj^Eflo.^ 9X7) nfl^-ofl 7l#ol ^^7-]i4 ^ 

£0.3. -M °-HH7> n)*!*] ^o>A^ ^-7) £.3. «U scrubber)^ ^sfl7l^ # 
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*}-^ ; ifl*fl tfl«. OV^A Aj-o^)^ A>-g-Sl^- Al^^al]- HlJE 
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1] 

7>^H ^sfls. ^l^^^l ^s}- s ^-^m; 
^•71 £*Hs} yV^ofl ^eltfl-y- 3fl^# nfli^ ^te^; 

Elil 1-^^71 #n #7} iflJfofl «-A> *^r: 27fl o^ o.^u|S.S. 

*)-; 

a>71 Bfl^jj] 7fl ^ ^6\) ^- 7 )o\ ^-7] ^ *ll7i» ^*fl ^71 

q^o^ <£^z)7]) *£x]m=r -§-7l-g- ^ 7-1 ^g- *fl7i-g- 

^-71 i5t-S tfl^ ^E^uflAj- ^^ofl tg>y«g 7^^ 1*} XlTi^l A oM 
vflS} ^-ofl ofl^fl 71 # 317R>*1 HL±r 7^1^ 7-1 # ^Tl^S}; 

ifl^ ^ ^°H1 7>A]^ ^ofl 7-1 ^ 

, -S-71 7-]# ^TR^l* ^A]7l^ *fll ^H^; 

*H 7H#o] ^-f, ^71 7^ ^|71^1S1 ^-S- f^H^ a(| 2 7^ -M 

-S-71 A}2 7]^- ^ofl o^S)^ fit 7>*H, ^-71 X| 2 7-1 § ^ ofl 7^ 
°1 °fl °1» 7>A]^- -f-gfl ^ iiflc], A o V 7 ] 7-1^- XI 7-1 ^l£t 
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5Hr 7]%- «>o]3t(|^4; 
2] 

*IU1M1 &<>M , ^"71 ^f-7l-§- «fl^Sl7>: 

^^1 -fr 0 ^, ^71 ^"7l7> if^ 0 -^l^ tifl#^ * ^-71 -g- 3X}^ «A 
3] 

-Sfl^fl -R-^, ^7] ^-7)7} ofl^ Hfl#^ ; ^-71 -g- 3^ 

^ A o V 7l ^^-g- S^Sf Ti^Wflf^-* iE^f^r *}^r 7\7\ 
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2] 



73 



331 



oil SI 



3] 



83 

-5 



37 



^ 89 



saixii 



* xii 
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